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1070-63 Noninvaelve Evaluation of Left Anter ior  Descending 
Coronary Flow After SIIdenafil Citrate (Vlagra) 
Administration by Doppler Echecardiography in Normal 
Subjects 
Fuminobu Ishikura, Shintaro Beppu, Bijoy K. Khandheda, Aiay Nehre, Osaka Universi~ 
Suits, Japan, Mayo Clinic and Foundation, Rochester, Minnesota. 
Background: Recently, noninvasive evaluation of coronary flow using transthorecic Dop- 
pler echocardiography was available. This method was convenient o evaluate the effect 
of a new medicine on coronary circulation. Sildenafil citrate (viagra) is a selective inhibitor 
of cyclic guanosine monophosphata specific phosphodiesterase type 5 and is indicated 
for the treatment of erectile dysfunction. Large and sudden drops in systemic blood pres- 
sure were reported in the many of patients taking viagra combined with nitroglycerin. 
However, there is few reports about the effect of viagra on coronary blood flow in human. 
Purpose: The aim of this study is to evaluate the effect of viagra on heart. 
Methods: Healthy six mate volunteers whose mean age were 37years-old, were studied 
to assess mean blood pressure (MBP), the left anterior descending (LAD) coronary flow 
and echcoardiographic parameters, such as fractional shortning (%FS) and E/A before, 
30 minutes and 60 minutes after taking 50mg of viagra. The mean flow velocity of LAD 
(CFV) was assessed by Doppler flow imaging using Sequoia 512. 
Results: The CFV increased 60 minutes after taking viagra without any other parameter 
changes (p<0.05). Two volunteers felt mild flashing and one had mild headache during 
this study. 
Conclusion: Viagra had the effect of vasodilation on normal coronary artery without sys- 
temic pressure drops. Those results suggest that viagra itself did not have negative 
effects on heart in normal subjects. 
Before 30 minutes 60 minutes 
MBP (mmHg) 110+/-12 107+/-10 110+/-10 
CFV (cm/sec) 13.4+/-1.7 13.8+/-2.3 16.0+/-3.1 * 
%FS (%) 36.3+/-4.1 39.6+/-3.4 38.7+/-4.9 
E/A 1.45+/-0.18 1 .49+/ -0 .19  1.44+/-0.18 
*: p<0.05, Before vs. 60 minutes 
1070-64 Echocardiographic Ischemia Is a Predictor of Death in 
Patients After Bypass Surgery in the Setting of Left 
Ventricular Dysfunction 
Maran Thamilarasan. Lecnardo Rodriguez, James D. Thomas, Michael S. Lauer, 
Cleveland Clinic Foundation, Cleveland, Ohio. 
BACKGROUND: Although stress nuclear testing has been found to predict outcome in 
patients who have had coronary bypass grafting (CABG), the ability of stress echocardio- 
graphy to predict risk is not well defined. 
METHODS: Consecutive patients (N=918, mean age 64+/-9, 85% male) referred for 
stress echocardiography were followed for 3 years. Exclusion criteria included heart fail- 
ure and severe valve disease.Prespecified predictors of outcome included functional 
capacity, left ventricular systolic dysfunction (defined as ejection fraction <= 40%), the 
presence of any ischernia, and the presence of ischemia with or without concurrent left 
ventricular dysfunction. Functional capacity was considered impaired if the peak METs 
reached were fair or poor for age and gender according to a previously validated scale. 
RESULTS: Left ventricular dysfunction was present in 190 (21%), while ischemia was 
found in 172 patients with normal LV function (24%) and 77 patients with abnormal LV 
function (8%). There were 311 (34%) with impaired functional capacity. During follow-op 
71 patients (8%) died. Univariate predictors of death included abnormal LV function (14% 
vs. 6%, hazard ratio [HR] 2.1, 95% CI 1.3-3.4, P=0.003), impaired functional capacity 
(12% vs. 6%, HR 2.4,95% CI 1.5-3.9, P=0.0002), and ischemia with concurrent LV dys- 
function (17% vs. 7%,HR 2.6, 95% CI 1.4-4.8, P=0.002). Ischemia was not predictive of 
death when LV function was normal (8% vs. 8%, HR 1.0, 95% CI 0.6-1.9, P>0.9). In a 
multivariable analysis adjusting for age, gender, standard risk factors, Q waves, use of 
beta blockers, and prior percutaneous revasculadzation, after age the strongest predic- 
tors of death were impaired functional capacity (adjusted HR 2.1, 95% CI 1.3-3.5, 
P=0.003) and ischemia in the presence of LV dysfunction (adjusted HR 2.1,95% CI 1.1- 
3.9, P=0.02). Other predictors of death were smoking (P--O.03), diabetes (P=0.02), and 
ECG Q waves (P=0.02). 
CONCLUSION: Echocardiographic ischemia in patients who have had prior bypass sur- 
gery is predictive of risk in the setting of concurrent left ventricular systolic dysfunction. 
Impaired functional capacity is also a powerful predictor of death. 
1070-65 Dobutamine Stress Echocardlography Unmasks Global 
Left Ventrlcular Dysfunction in Children With "Normal" 
Coronary Arteries Following Kawasakl Disease 
Sandra Witt, Betty Glascock, Erik Michelfelder, Thomas Kimball, Children's Hospital 
Medical Center, Cincinnati, Ohio. 
Background: Currently, the American Heart Association recommends that long term fol- 
low up is unnecessary in Kawasaki disease (KD) patients without coronary artery 
involvement. Although positron emission tomography during adenosine infusion has 
shown impaired coronary vasodilatory reserve in this cohort of patients, there is a gen- 
eral paucity of data from which recommendations can be based. Purpose: We sought to 
determine if patients with KD and no evidence of coronary artery involvement had myo- 
cardial perfusion abnormalities. Specifically, our aim was to determine if these patients 
had regiona/and or globalmyocardial perfusion abnormalities during dobutamine stress 
echocardiography (DSE). Methods: We evaluated coronary perfusion by DSE in 12 chil- 
dren without 2D echo evidence of coronary involvement (4.2 - 13.3 yc, 3F, 9M). A stan- 
dard DSE protocol was used. Regional wall motion was assessed by grading 16 
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myocardial segments at 4 stages (baseline, low dose, peak heart rate and at recovery). 
Global wall motion was assessed by ejection fraction at the same 4 stages. Time of DSE 
study was 4 +lyr from diagnosis. Results: None of the 12 patients developed regional 
wall abnormalities at any stage. However, global LV function was significantly lower at 
recovery vs baseline (EF = 52+7% vs 60 ±7%, p<0.0001). Conclusion: Although 
regional wall motion was grossly normal during DSE, global function was signficantly 
lower than expected at recovery vs baseline in children with KD and "normal' coronary 
arteries greater than 2 years after diagnosis. This abnormal DSE recovery response sup- 
ports previous evidence indicating that patients with "normal" coronary arteries may 
indeed have functional abnormalities of the coronary microcirculation. Although further 
studies on this subgroup of patients may be indicated for better understanding of 
Kawasaki disease sequelae,we believe that DSE is an important tool for the evaluation of 
coronary perfusion and may aid in clinical managemet decisions regarding long term fol- 
low up and risk stratification of these patients. 
1070-66 Prognostic Value of Normal Stress Echocardlography in 
the Presence of a Markedly Positive Stress 
Electrocardiogram 
Jo Mahenthiran, Binoy K. Singh, Siu-Sun Yao, Farooq A, Chaudhry, St.luke's-Roosevelt 
Hospital Center, Columbia University, New York, New York. 
Background: The presence of a markedly positive stress electrocardiogram (SEKG) is a 
marker of significant coronary artery disease. The prognostic value of a normal stress 
echocardiography (SE) in the presence of a markedly positive SEKG is not known. Meth- 
ods: We evaluated 95 patients (Pts) (61+12 years, 53%males) undergoing a SE (53% 
treadmill, 47%dobutamine) with a markedly positive SEKG (> 2 mm horizontal ST- seg- 
ment depression (STD) at peak stress. Pts with a baseline STD of >_1ram, left ventricular 
hypertrophy, conduction abnormality (LBBB) or on digoxin were excluded. Two echocar- 
diographers reviewed SE blinded to SEKG and analysed wall motion using the standard 
16-segment, 5-point scale, Follow up (mean 2.6 + 1.2 years) for confirmed hard cardiac 
events: cardiac death (n=3), non-fatal myocardial infarction (n=0) and soft cardiac 
events: ~ate revascularization (PCI or CABG > 30 days after SE) (n=14), unstable angina 
hospitalization (n=3) were obtained. Rseults:The study cohort (with a markedly positive 
SEKG) were divided into two groups: Group I(n=45)with a normal SE and Group II 
(n=50)with an abnormal SE.Group I had no hard events and 2 soft events (1 unstable 
angina, 1PCI, 4.4%). Group II had 3 hard events (3 cardiac deaths, 6.0%) and 16 soft 
events (2 unstable angina, 9 PCI and 5 CABG, 32%). Group I versus Group II, p=0.003 
(fig). Conclusion: A normal stress echocardiogrem even in the presence of a markedly 
positive SEKG confers a benign prognosis. 
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1071-49 Detectlon of Stenotic Coronary Artery Bypass Grafts 
and Recipient Vessels With Magnetic Resonance 
Imaging 
Susan E. I.~poerak, Hubert W. Vliegen, Wouter Jukema, Patrik Kunz, Aeilko H. 
Zwinderman, Hildo J. Lamb, Albert de Rcos, Ernst E. van per Wall, Leiden University 
Medical Center, Leiden, The Netherlands, Interuniversity Cardiology Institute of the 
Netherlands, Utrecht, The Netherlands. 
Background. Coronary artery bypass grafting (CABG) is a frequently performed surgical 
procedure and subsequent graft disease is an important issue in cardiology that com- 
monly necessitates invasive analysis. Magnetic Resonance imaging (MRI) is a potential 
noninvasive diagnostic tool to differentiate stenotic from non-stenotic grafts, but its value 
remains to be established. 
Methods. We studied 166 grafts (81 single vein, 44 sequential vein and 41 arterial grafts) 
in 69 consecutive patients, who were scheduled for x-ray coronary angiography because 
of recurrent chest pain after CABG. MRI with fast flow mapping at baseline and during 
adenosine-induced stress was performed. Using quantitative x-ray coronary analysis the 
grafts were divided into a group with a stanosis >=50% (n=72) and a group with a steno- 
sis >=70% (n=48) in the graft or recipient coronary arteries. Marginal logistic regression 
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was used to predict the probability for the presence of a stenosis per graft type using 
multiple MRI variables followed by receiver-operator-characteristics (ROC) analysts to 
assess the sensitivity and specificity of MRI. 
Results. The sensitivity(95%CI) / specificity(95%CI) of MRI in detecting single vein grafts 
with a stenosis >=50% and with a stenosis >=70% was 94%(86-100) / 63%(48-79) and 
96%(87-100) / 92%(84-100) respectively with ROC-areas(95% CI) of 0.90(0.62-0.97) 
and 0.96(0.92-1.00). In sequential vein grafts these values were 91%(78-100) / 82%(64- 
100) and 94%(83-100) / 71%(52-91 ) respectively with ROC-areas of 0.87(0.75-1.00) and 
0.66(0.77-0.99). Similar ROC-areas were obtained in arterial grafts. 
Conclusions. The presented MRI protocol accurately identifies grafts with moderate or 
severe stenosis. This approach allows noninvasive detection of graft stenosis in patients 
who present with recurrent chest pain after CABG in an outpatient setting prior to an 
invasive diagnosis. 
1071-50 Noninvseive Detection of Internal Carotid Artery 
Stenoele: A Head-to-Hsed Comparison Between 
Ultrseonography and Magnetic Resonance 
Angiography 
Mirco Cosottini, Alessandro Pingitore, Maria Chiara Michelassi, Michele Puglioli, Rosa 
Calabrese, Massimo Lombardi, CNR, Institute of Clinical Physiology, Pisa, Italy, 
Department of Onco/ogy, Transplantation and New Technology in Medicine, Pise 
Universi~ Pisa, Italy, 
Background: Color Doppler Ultresonography (CDUS) and 3D-enhanced magnetic reso- 
nance angiogrephy are non invasive techniques for detecting internal carotid artery (ICA) 
stenosis. High 2D-echo image resolution and high operator expertise for CDUS, and con- 
trast enhancement magnetic resonance angiography technique with 3D reconstruction 
postprooessing made both techniques competitive with digital subtraction angiogrephy 
(DSA), 
Aim of the study: to compare CDUS and CEMRA, both at the state of the art technique, 
with DSA for detecting and grading severity of ICA stenosis. 
Methods: 50 ICA of 25 pts (20 Males, 67¢8 years) were evaluated. Patients underwent 
CDUS, CEMRA and DSA in different days and within 30 days of each other. ICA stenosis 
severity was graded as follows: moderate (-> 40% to - 70%) and severe (>70% to 100%). 
The results obtained by each technique were reported blind. 
Results: 38 ICA stenosis were detected with DSA. Of these, 16 were moderate (42%, 
95% CI 26 to 59), 22 severe (58%, 95% CI 40 to 73). Sensitivy, specificity and diagnostic 
accuracy were 100%, 91.6% and 98% for CEMRA and 94.7 (p=ns vs CEMRA), 91.6% 
(p=ns vs CEMRA), and 94% (p=ns vs CEMRA) for CDUS. Considering stenosis severity, 
CEMRA identified 14 moderate (36%, 95% CI 21 to 53, p=ns vs DSA and CDUS) and 25 
severe (64%, 95% CI 47 to 79, p=ns vs DSA and CDUS) stenosis, CDUS 17 moderate 
(46%, 98% CI 29 to 63, p=ns vs DSA) and 20 severe (54%, 95% CI 37 to 70, p=ns vs 
DSA). 
Conclusion: CDUS and CEMRA have similar diagnostic accuracy in the detection of ICA 
stenosis with CDUS having a tendency to understimate and CEMRA to overstimate ICA 
stenosis severity. 
1071-51 Real-Time MRI Angloplsety Using Intravascular 
Guidewire Coils 
Alexander J. Dick. Michael A. Guttman, Venkatesh K. Raman, Dana C. Peters, Richard 
B. Thompson, Robert J. Lederman, National Heart Lung and B/odd institute, National 
Institutes of Health, Bethesda, Mary/and. 
Background: Direct MRI-guided cardiovascular intervention entails compromises 
between spatial and temporal resolution. Intravascutar guidewire coils (IVGC) may 
improve both. We report feasibility of real-time MRI-guided (rtMRI) angioplasty using 
IVGC without roadmapping. 
Methods: rtMRI was performed on a GE 1.5T scanner with a custom data reconstruction 
engine, high-impedance phased-array surface coils and in-room consoles. In 5 farm 
swine, a 0.030' Ioopless guidewire coil (Surgi-Vision, Gaithersburg, MD) was directed 
transfemorelly using preformed non-metallic atheters into renal, mesenteric, and con- 
tralateral iliec arteries solely using rtMRI guidance and navigation was assisted by inter- 
active saturation preparation, gating, channel scaling, coloring, and selective 
arteriography. Nonferrous 0.035' angioplasty balloons were positioned using the IVGC 
and inflated with 30raM gadolinium (Gd-DTPA). In 3 pigs, Uiac and femoral stenoses 
were created using vascular tape. 
Results: IVGC-enhanced balloon positioning was achieved with 4-6 complete fremes/s 
and 1.25x2.5mm in-plane resolution. Balloon position, inflation profile, and caliber were 
visualized irrespective of vessels' alignment with B o, Multiple aorto-ostial and proximal 
inflations were achieved. Gd-DTPA filled balloons were readily visualized during inflation. 
Stenoses were crossed with guidewire coils and angioplasty balloon using rtMRI, which 
visualized a balloon "waist' and even oversized balloon "melon seeding' during inflation. 
In 2 swine, balloon trauma to vessel wall was demonstrated using the guidewire coil to 
obtain high-resolution black blood vessel waif images using a fast spin-echo sequence 
before and after balloon inflation. 
Conclusion: An intravascular Ioopless guidewire coil sufficiently augments MRI signal to 
permit whony rtMRI-guided catheter tracking, selective arteriography, wall imaging, and 
percutaneous "angioplasty' of medium caliber arteries in swine. Further improvement is 
necessary for satisfactory human rtMRI angioplasty. 
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1071-52 Magnetic Resonance Imaging Guided Deployment and 
Postinterventional Assessment of Endovsecular Stents 
in the Pulmonary Position in Swine 
Titus Kuehne, PhiltiD Moore, Maythem Saeed, Kelly Gleason, Oliver Weber, Daniel 
Turner, David Teitel, Charles B. Higgins, University of California San Francisco, San 
Francisco, California. 
BACKGROUND 
MRI has been used for quantification of pulmonary flow in patients with pulmonary steno- 
sis (PS) and insufficiency (PI). Recently, endovascular and valved stents have gained 
wide acceptance in treatment of PS and PI. The aim of the study was to use MRI (1) to 
guide stent placement in the pulmonary position, and (2) to assess stent morphology and 
blood flow within the stent lumen after placement. 
METHODS 
The study was performed in a laboratory consisting of a x-ray angiography and a 1.5T 
short bore MRI unit. In 5 pigs nitinol stents were placed in the pulmonary position using 
MRI guidance. Image acquisition was performed with a balanced Fast Field Echo (bFFE) 
and a T1 weighted Turbo Field Echo sequence, which were partially ECG gated. Track- 
ing of the interventional instruments was based on susceptibility and catheters doped 
with 1% Gadolinium solution. After stent deployment the morphology of the slant and pul- 
monary artery were assessed using multiphase bFFE. Blood flow volumes within the 
lumen of the stents were measured using velocity encoded cine (VEC) MRL The results 
of the MRI guided intervention were validated with x-ray angiogrephy. 
RESULTS 
Stent deployment was successful in all animals. In one animal the stent was placed 
across and in four animals 1-6 mm distal to the pulmonary valve. Measurements of blood 
flow volumes within the stent lumen showed pulmonary regurgitant flow (31.9± 3.4%) in 
the animal with the slant placed across the pulmonary valve, but not in animals with a 
stent placed distal to the pulmonary valve. No complication of the interventional proce- 
dure such as stent migration or aneurysms was noted. Position and morphology of the 
stents were confirmed with x-ray angiography. 
CONCLUSION 
The results of the study show that MRI can guide stent placement in the pulmonary posi- 
tion. Immediate postinterventional evaluation of the stents was possible using bFFE and 
VEC MRI. The advantage of this new technique is that it provides simultaneous informa- 
tion about the anatomy and physiology of the pulmonary system before and after deploy- 
ment of the stsnts. 
1071-67 Intravascular Guidewire Coil Facilitated Invasive Real- 
Time Magnetic Resonance Arterlography 
Venkatesh K. Raman. Michael A. Guttman, Alexander J. Dick, Dana C. Peters, Richard 
B. Thompson, Robert J. Lederman, National Heart Lung and B/odd Institute, National 
Institutes of Health, Bethesda, Maryland. 
Background: Real-time MRI (rtMRI) vascular intervention will require arteriography. We 
report feasibility of invasive rtMRI catheter-tracking and selective gadolinium (Gd) MR 
angiography (rtSMRA) facilitated by an intrevascular guidewire coil (IVGC). 
Methods: rtMRI used a GE 1.5T scanner and custom reconstruction engine, surface 
coils and in.room consoles. In 5 farm pigs, a Ioopless 0.030' IVGC (Surgi-Vision, Gaith- 
ereburg, MD) was directed percutaneously using non-ferrous catheters. Tandem IVGC/ 
catheter movement permitted non-roadmapped navigation at 4-5 fremes/s and 
1.25x1.67mm resolution. Coronary, renal, mesenteric, and lilac arteries were engaged, 
and rtSMRA conducted using 30mM Gd hand-injections, seturetion-preparetion, Carte- 
sian and projection-reconstruction gradient echo sequences. 
Results: IVGC enabled rtMRI navigation and selective engagement. 2o and 3 o branches 
were delineated as were parenchymal and venous phases. Proximal coronaries were 
engaged and visualized but mid- and distal vessels were not of diagnostic quality. 
Conclusions: Tandem catheter movement with an IVGC facilitates accurate navigation 
and selective arteriogrephy under rtMRl. Advantages of rtSMRA over non-invasive MRA 
include time-resolved imaging, absence of venous and parenchymal overlap, ability to 
visualize more distal branches, motion-insensitivity, and ability to perform multiple low- 
dose contrast injections. 
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